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SUB JJKJT i Final  Report  of  Teflon  Bearing  Project,  Tack  N0P£-Ro6-l-77-Bl 

Progress  Report  of  Teflon  Bearing  Project  (Task  KOPI- 
R#8-l-77-51)  Materials  Report  Mo.  18,  of  10  Jhae  1951 
Progree*  report!  of  Ml  Bwoenber  19B1|  95  Tune  195*i 
end  95  Dooeuber  1959 

NOPI  tawo  randan  for  Hie  10-51-1 (U)  Report  of  Oenfereaoe 
with  V.  B.  Salinger  et  NOPI,  10  Oetober  19P1 
BuOrd  ltr  ReSf-NMikas  to  00  MOPX  ef  9 June  1989, 
reporting  oonferenoe  between  J.  0.  Heir  end  V.  B.  laelnger 

P0RPO8K: 

The  purpoee  of  the  subject  projeot  hew  been  wet  forth  la  rwferenoe 
(e)  whleh,  with  thla  report,  constitutes  e ooaplete  report  of  the  work 
do£b  and  results  obtained. 

SUMMARY: 

* 

Continued  work  has  supported  aad  finalised  the  findings  reported  in 
reference  (a).  Analyses  of  owrreat  literature  reporting  sue tens  with 
Tbflon  bearings  bee  sleeps  re  wealed  the  report  did  net  apply  te  iastru- 

aent  bearing  applications  whleh  oarry  stringent  regulresnnt*  ef  low  t organ, 
wide  teaperature  range  of  ope rat 11s,  and  alaute  radial  elesrsasis.  Indi- 
cations that  continued  invest igatlens  eould  lead  te  sueeess  thmugh  long 
range  baste  reeeareh  have  been  noted,  Jm  that  this  satire  prugrea  has 
been  predloated  on  a 41 root  application  basis,  suoh  long  range  prograns 
are  preoluded . Sapphire  bearings  proved  unsatisfactory  because  sf  shipping 
end  fretting  eerreslon. 

CONCLUSIONS  AND  RBCOMURfDATICMB  t 

1.  Teflon  bearings  are  not  suitable  fer  inetru— at  bearing  epplioatleas 
in  their  present  state  of  development. 

t 

9.  Sapphire  bearing* , as  sketched  in  reference  (a),  art  subject  to 
friction  oxidation  of  the  shaft  aad  ohlpfrlng  ef  the  sapphire  where  vibration 
1*  present,  and  should  udt  be  used  as  a ball  bearing  substitute. 

o 

8.  For  bearing  life  above  900  hears,  disaetrloal  eleeranee  should  be  in 
the  order  of  0.0018  te  0.0090  inches,  continuous  operating  speed  should 
be  lose  than  1000  RPM,  bearing  load  should  bo  unior  10  pel  on  the  pro-, 
Jeoted  area,  and  permissible  torgue  should  be  over  18  gram  eeatiantere. 

4.  Any  continuation  ef  this  program  should  be  preceded  with  basis 
research  in  the  impregnation  of  porous  natal  matrloss  with  Teflon.  Such 
a progran  should  etart  with  the  development  of  a suitable  natrlx  which 
has  the  following  proport ids  or  characteristics i (1)  A coefficient  of 
thomal  expansion  which  eguals  that  of  the  shaft  net# rial  en  whleh  the 
bearing  is  to  operate , (9)  Porosity  so  controlled  that  the  final  bearing 


K8RQRSNCX:  (a) 

(b) 
(o) 
(d) 


eurfhoe  will  bo  ooupriecd  of  40  to  60  pore  oat  Teflon,  balance  uetel, 

(3)  Mechanical  strength  suffioient  to  carry  the  required  bearing  load, 

(4)  High  thomol  conductivity.  Onoe  ft  eui  table  mtrlx  hoe  been  developed, 
thon  considerable  roeoeroh  related  to  impregnation  will  bo  required  to  . 
develop  ft  teohnique  thftt  will  completely  fill  the  voids  with  Teflon  inter- 
looked  sufficiently  to  retain  it  la  the  "pockets"  and  still  exposed  suffi- 
ciently to  offeot  lubrication.  This  pbas*  would  bosom  twite  involved 

In  various  disporting  mediums,  wetting  agents,  baking  conditions,  oharae- 
toriotioo  of  tho  suspended  Teflon,  oto.  TWeo  pbsoos  should  tbon  bo 
followtd  with  aftobiciac  rssoareb  to  develop  tho  technique  to  mathShe  tho 
heterogeneous  wixturo  of  soft  plootlo  and  hard  metal. 

S.  further  work  on  vacuum  dopooitod  Sad  subsequently  oxidised  motal 
film  is  alee  of  • loag  reago  aad  baeio  rootarch  nature.  This  gSshsIqes 
oould  be  well  werth  ooasidoration  la  may  fields  of  Its  own.  . As  applied 
to  Teflon  bearings,  its  mat  evident  value  stem  from  the  possibility  of 
using  a uaeum  deposited  fils  as  as  exidatisa  preventative  or  possibly 
an  anti  slsso  tree  taint  to  be  applied  to  tho  porous  sotal  aatrlx. 

DWTAILIi  * 

1.  Ovp  'tinuod  review  of  current  commercial  literature  has  revealed  several 
titles  or  reports  of  eeoeessfsl  applioatlou  of  Teflon  bearings.*  Careful 
study  of  these  notatlem  always  shews  that  the  applioatlou  was  lass  stringent 
than  for  instrument  usage.  In  general  the  torque  linitatioso  sefo  Mger 
and  alaost  uni vo really  the  toaperature  rungs  of  eperatlea  was  very  narrow. 

A distinct  advantage  listed  was  the  freed oa  frea  elosuro  or  polling. 
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f.  Sapphire  bearings  as  okstohod  in  retoreseo  (a)  were  tone true ted, 
mounted  in  a else  1 synchre,  aad  tested  by  epe rating  the  tyaohro  eleetri- 
oally.  In  that  tests  on  a dynamometer  hod  shewn  herd  ohrsslaB  plated 
ehafte  were  superior  to  other  materials,  adapter  sleeves  were  se  ofsetreeted. 
Chipping  of  the  sapphire  and  friction  exidatisa  ef  the  ehrcmiiai  shaft  eur- 
faoe  were  so  prqnounoed  in  a abort  time  that  it  was  doomed  inadvisable 
to  continue  this  11m  ef  investigation.  . 

3.  Several  sets  of  composite  metal -Teflon  bearings  were  made  to  fit  a 
solid  metal  aook-up  of  a small  400  oyele  synchro  which  was  meobamleally 
driven  at  1500  RPK  for  test.  Eepeated  failures  frea  excessive  radial  shakn 
(over  0.0004  inohes)  in  lees  than  100  hours  ef  running  was  oonsidsred  suffi- 
cient reason  to  discontinue  the  testing.  Proa  these  failures  without  a 
single  success,  the  theory  of  impregnated  porous  metal  was  eeSeeivsd. 

4.  Work  done  on  impregnated  porous  metal  bearings  bas  been  described  in 
reference  (a) . Analyses  ef  the  failures  of  those  attempts  have  Indioated 
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